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Abstract
ȱȱȱĚȱǻ¢ȱȱȱ£ȱǼȱȱȱȱȱȱȱȱȱ
Paracheirodon axelrodiǯȱȱȱǰȱȱȱȱȱ¢ȱȱęȱȱ
ȱȱěȱ¢ȱȱȱDermocystidium. Protist cysts were located in the dermis causing 
ȱȱȱǯȱȱȱȱȱ ȱ ȱȱȱȱȱ ȱ ȱ
ȱęȱǻ¢ȱHemigrammus sp. or Hyphessobrycon sp.) into established home aquaria, 
ȱȱȱęȱȱǰȱȱȱȱ ȱęȱȱȱȱȱǯ
ȱ£ȱȱȱȱ Ȃȱȱ
¢ȱȱ ȱęȱǻǰȱŘŖŖŗǼǯȱȱ
ȱǰȱȱȬȱȃȄȱȱȱǲȱ
¢ȱȱȱȱ ȱęȱ-
ȱȱȱ¢ȱǯȱ¢ȱȱȱ
ȱȱ¡¢ȱȱȱȱ
aquaria, as they are brightly colored and easy to 
ȱȱ¢ǯȱȱȱśŖȱȱȱȱ
ȱȱĚȱǻ¢ȱȱȱ£ȱ
ǼȱȱȱȱȱęȱǻǰȱŘŖŖŝǼǰȱ
but the cardinal tetra (Paracheirodon axelrodi 
ǻĵǰȱŗşśŜǼǼǰȱȱȱȱŞŖƖȱȱ
the total catch (Chao, 2001; Zehev et al., 2015). 
In Argentina P. axelrodi is the largely imported 
ęȱǻřŚǯřřƖǼǰȱ ȱParacheirodon sp. is the 4th 
ȱȱȱęȱ¡ȱǻ·ȱ
ǰȱŘŖŗśǼǯȱ
ȱȱȱȱęȱȱȱ ȱ-
vironments are subject to injury during capture, 
ȱȱȱȱȱ-
ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ
ȱȱȱ¢ȱȱȱěȱ
pet shops to be sold (Doyle et al., 1996; Kim et 
al., 2002).
ŝŚǰȱǯȱǯȱǯȱȱǯǰȱřŞǻŘǼȱŘŖŗŞ
ȱȱȱȱȱȱȱ
ȱȱȱȱ ȱȱęȱ
into established home aquaria have been report-
ed to the Ichthyopathology and Aquaculture 
Department (Servicio de Ictiopatología y AcuicultuȬ
ra, Facultad de Ciencias Veterinarias, Universidad 
Nacional de La PlataǼǯȱ ȱ ȱȱȱ-
ȱȱȱ ȱęǰȱ¢ȱȱȱ
Hemigrammus Gill or Hyphessobrycon Durbinand, 
ȱȱȱȱȱȱȱȱ ȱ
observed. They began to lose colour, the skin 
ȱǲȱȱęȱ ȱȱ ȱ
ȱȱȱȱ ǯȱȱęȱ
days, the cardinal tetra exhibit tubular cysts on 
ȱ¢ȱǯȱȱȱǰȱȱ
clinical signs were observed in the other species 
ȱȱȱǯȱ
¢ȱ ȱȱȱȱȱȱ
and observed under a light microscope. Sterile 
Ĵȱ ȱ ȱȱȱȱěȱȱȱ
ȱȱȱȱȱȱęȱ
ȱȱȱǯȱ ȱ ȱȱ
employing heterotrophic plate count methods: 
the spread plate method (APHA, 1992) and 
ȱ¢ȂȱĚȱ¢ȱȱ
(ARFTM) (Dungan and Bushek, 2015). In ad-
dition, ten P. axelrodi ȱěȱ ȱ
¢ȱȱȱ¢ȱ ȱǲȱ¡ȱ
ȱȱȱǰȱȱŘśǯŜȱƹȱŖǯŜŘȱ
ȱȱȱǯȱFish were humanely 
ȱ¢ȱȱȱȱȱ
(30 mg Lƺŗ) (García-Gómez et al., 2002) and the 
 ȱęȱ ȱę¡ȱȱŗŖƖȱěȱǯȱ
ęȱ ȱȱ¢ȱȱ
in disodium EDTA CAS (6381-92-6) Biopack, 
ȱǻȱȱǯǰȱŘŖŗŝǼǯȱȱ¢-
ȱ ȱĜȱ ǰȱ ȱ ȱ
were sectioned at 5 μm, stained with hema-
¡¢ȱȱȱǻ
ǭǼǰȱȂȱȱ
ȱȦ¡¢ȱȱȱ¢ȱȱ
microscopy. Micrographs were taken with an 
Olympus microscope (model CX31) equipped 
with an Olympus camera (model U-CMAD3, 
Tokyo, Japan).
ȱȱȱ¢ȱȱȱ¢ȱȱ
ȱȱȱȱǰȱȱȱȱ
was assigned to the genus Dermocystidium (Figure 
1b). The employed culture media did not support 
its growth, but numerous environmental and 
ȱȱ ȱȱȱȱǰȱ
mainly Aeromonas sp. and Pseudomonas sp. 
Pathological analysis showed a macroscopic 
lesion characterised by a transparent tubulous 
Figure 1.ȱǼȱȱ ȱȱȱȱęȱParacheirodon axelrodi with a macroscopic lesion showing white 
ȱ¢ȱȱDermocystidiumȱǯǲȱǼȱȱȱȱȱǯȱȱȱȱȱ
ȱ¢ǯȱǱȱȱ¢ȱȱDermocystidim sp.
ǯȱǯȱǯȱȱǯǰȱřŞǻŘǼȱŘŖŗŞǰȱŝś
cyst resembling a nematode, measuring 2.6 – 3.4 
ȱǻŘǯŞŜȱƹȱŖǯřŗȱǼȱȱȱȱŘǯŖȱȮȱřǯŝȱȱ
ǻŘǯŞŜȱƹȱŖǯŜŚȱǼȱȱ ǯȱDermocystidium sp. 
¢¢ȱȱ ȱȱ¢ȱǻȱŗǼǰȱ
in our case surrounded by a transparent oedema 
ȱȱ ȱȱǯȱ
-
ȱ¢ȱȱȱ ȱȱȱȱ
¢ȱȱȱȱ¢ȱȱȱȱȱ
same developmental stage. Spores were spheri-
ǰȱ¢ȱȱ£ȱȱśǯŖȱȱŞǯŖȱΐȱǻŝǯŖȱƹȱŖǯŝŜȱ
ΐǼȱȱǰȱ ȱȱȱȱŚǯŖȱ
ȮȱŜǯŖȱΐȱǻŚǯşŚȱƹȱŖǯŜśȱΐǼȱȱǰȱ¢ȱ
or eccentrically situated. Cysts were located 
in the dermis and causing lesions extending 
to the epidermis and exerting pressure on the 
musculature as it increases in size (Figure 2a, 
b). The alterations in the skin were consistent 
with a chronic process. Haemorrhagic areas in 
dermis and muscle were observed, as well as 
mild vascular congestion. Around the cysts, an 
ęȱȱȱĚ¢ȱǰȱ
mainly lymphocytes and macrophages, was 
ȱȱȱȱȱȱĚ¢ȱ-
ȱǻȱŘǼǯȱȱȱěȱǰȱ¢ȱ
ȱȱȱ ȱ¢ȱȱ
ȱȱȱȱȱȱȱȱ
was noticeable (Figure 3). 
In recent years, organisms belonging to the class 
Mesomycetozoea have been considered a risk to 
aquatic and terrestrial animals (Mendoza et al., 
2002; Glockling et al., 2013; Blazer et al., 2016). 
ȱȱȱDermocystidium sp. have been 
ȱȱȱȱȱȱȱȱęǰȱ
resulting in dermocystidiosis that has a high 
mortality rate (Schäperclaus, 1992; Hassan et 
ǯǰȱŘŖŗŚǼǯȱȱȱ¢ȱȱ¢ȱ
ȱȱ¢ȱȱȱȱ
¢ǰȱȱ ȱȱȱȱȱ
ȱȱȱȱęȱ¢ȱǻȱ
et al., 2002; Hassan et al., 2014; Langenmayer 
et al., 2015). To date, there are three reports on 
dermocystidiosis in neon tetra (Reichenbach-
Klinke, 1982; Lewisch, 2010; Langenmayer et al., 
2015). In this study, the lesions observed were 
ȱȱȱȱȱȱ ȱ
ęȱȱǰȱȱȱ ȱęǯȱȱDerȬ
mocystis pusulaȱ·£ȱ ȱȱȱȱŗşŖŝȱ
ȱ ǰȱěȱȱȱDermoȬ
cystidiumȱǯȱȱȱȱȱȱȱ
ȱȱȱęȱȱǰȱȱȱ
ȱȱǻ ¢ȱȱǯǰȱŘŖŗřǼǯȱȱęȱ
ȱȱȱȱȱȱȱȱ
ȱ¤ȱȱǻȱȱȱ£ǰȱŘŖŖŖǼǰȱ
while recently Fujimoto et al. (2018) reported 
ȱȱDermocystidium sp. in the hybrid 
Figure 2. Cyst within the dermis extending to the 
epidermis as it increases in size. a) A microscopic 
 ȱ ȱ ȱ ¢ǰȱȼȱ ȱ ǲȱ
b) Dermocystidium sp. cyst with numerous 
¢ȱǯȱǱȱęȱȱȱ
¢ȱ ǰȱ ¢ȱ ȱ ȱ
lymphocytes. Cy: tubular cyst, Ep: epidermis, 
ǱȱǰȱǱȱǰȱ ȱ ęȱ ǻǼǰȱ
haemorrhagic area (arrow).
ŝŜǰȱǯȱǯȱǯȱȱǯǰȱřŞǻŘǼȱŘŖŗŞ
ęȱȱǻColossoma macropomum Cuvier 
ȱ¡ȱPiaractus brachypomus Cuvier male) 
ȱȱ ȱȱȱȱ£ǯ
£ȱȱǯȱǻŘŖŖŘǼȱȱȱęȱȱ
ȱȱ¡ȱȱĚȱ£-
ȱȱȱ ȱ¢ȱȱȱȱ
¢ȱȱęǯȱȱȱȱȱ
to our and previous observations (Reichenbach-
Klinke, 1982; Lewisch, 2010; Langenmayer et al., 
ŘŖŗśǼǰȱȱȱȱȱȱ¢ȱ ȱ ¢ȱ
ȱȱ ȱ ȱȱȱȱȱ
 ȱȱęȱȱǯȱ	¢ǰȱȱȱ
¢ȱ¢ȱȱȱȱȱȱȱ
ornamental interest are bred, while the majority 
ȱȱȱȱǯȱǰȱ
prevention through good management practices 
is the best control measure to minimise disease 
ȱȱęȱ¢ǯȱȱȱ
ȱȱȱȱȱȱȱ ȱ
ęȱȱȱȱȱȱ¢ȱ
aquarium.
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